Study Guide on Water Softening
1. Name two impacts of using hard water.  Soap Consumption, Clogging of pipes
2. What causes hard water?  Polyvalent cations, Common Ca and Mg
3. Name two processes that can be used to remove hardness.

           Chemical Precipitation, Ion Exchange

4. Draw a bar diagram (all constituents expressed as mg/L of CaCO3) and determine the lime and soda-ash requirements in mg/L of each constituent for a water that has the following constituents.  Report all forms of hardness.
	Component
	mg/L
	Equivalent Weight
	mg/L as CaCO3

	CO2
	8.8
	22
	20

	Ca+2
	70
	20
	175

	Mg+2
	9.7
	12.2
	39.75

	Na+
	6.9
	23
	15

	Alk (HCO3-)
	115
	61
	94.26

	SO42-
	96
	48
	100

	Cl-
	25.19
	35.5
	35.49

	
	
	
	


  Eq. Wt of Lime 28      Eq. Wt. of  Soda Ash  53

Calculate concentrations in mg/L of CaCO3 for each constituent
CO2  = 8.8 * 50/22  = 20 mg/L 

Ca+2 = 70*50/20  =  175

                 0                                                      175                   214.75        229.75





               0                                          94.26                         194.26        229.16

Total Hardness  = (Ca + Mg) = 214.75 mg/L as CaCO3

Carbonate Hardness = 94.26 mg/L as CaCO3

Non Carbonate Hardness = (214.75-94.26)  =  120.49 mg/L as CaCO3
Names of constituents (and concentration) that cause hardness





Lime


Soda Ash
CaHCO3        94.26                          1



x
Ca SO4          80.74


x



1
Mg SO4         19.26


1



1
MgCl2              20.49


1



1
CO2              20.00


1
CO2 does not cause hardness but consumes lime!!!

Lime Requirements
(94.26+19.26+20.49+20)  =   154.01  mg/L as  CaCO3  = 154.01*28/50  = 86.25 mg/L as lime

Soda Ash  (80.74+19.26+20.49) = 120.49 mg/L as CaCO3  = 120.49*53/50 = 127.72 mg/L as soda ash
5. If a 10 MGD water treatment plant requires 35 mg/l of lime for water softening what is the requirement in lbs/day?
                   10 MGD * 35 mg/L * 8.34  = 2919 lbs/day
 CO2
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